INTRODUCTION {#sec1-1}
============

Pancreas is a vital organ having both exocrine and endocrine functions. Major pancreatic resection is thus inherently accompanied by its associated exocrine and/or endocrine deficiencies. Standard procedures like pancreaticoduodenectomy and distal pancreatectomy are associated with long-term morbidities which primarily include an exocrine deficiency after pancreaticoduodenectomy and diabetes in distal pancreatic resections.\[[@ref1][@ref2]\] It is thus implied that whenever possible, pancreatic resections should be as limited as possible, especially in benign lesions of the gland. In this search of pancreatic preserving surgery, pancreatic enucleation may seem an enticing approach for benign tumours in pancreatic neck and body. However, proximity of the tumours to the main pancreatic duct and large size of the tumour limit the indications for successful enucleation.\[[@ref3][@ref4]\] Thus, central pancreatectomy offers an alternative approach to left pancreatectomy, with the advantages of preserving the pancreatic parenchyma and the spleen.\[[@ref5]\]

Minimally invasive pancreatic surgery has grown over the last two decades with complex operations like pancreaticoduodenectomy being performed successfully by skilled laparoscopic surgeons.\[[@ref6]\] Moreover, in recent times, with advances in imaging, diagnosis of small lesions within the pancreas has further allowed localised resections of the pancreas. It is thus not surprising that other forms of pancreatic resections have also been accomplished by laparoscopy. Central pancreatectomy is one such operation which has been performed with increasing frequency in recent years. However, laparoscopic adaptation of this procedure has been slow in view of the technical expertise required and concerns for safety. With proper selection of patients, laparoscopic central pancreatectomy remains a safe procedure with acceptable morbidity.

MATERIALS AND METHODS {#sec1-2}
=====================

We report a single institution experience of laparoscopic central pancreatectomy performed for 14 cases (8 females and 6 males) over a period of 9 years from October 2004 to September 2013. All patients underwent contrast-enhanced CT scan of the abdomen to find out the characteristics of the lesion. In the last few years, we have added endoscopic ultrasound examination in suspected patients to further qualify the lesion regarding its nature and relation to the pancreatic duct. Tumours located in the body and neck of pancreas were chosen. Exclusion criteria were tumours more than 3 cm in size or with radiological suspicion of malignancy. After following these criteria, a total of 21 patients were selected to undergo the procedure. Seven patients out of 21 were converted intraoperatively to laparoscopic distal pancreatectomy due to large tumour/small distal segment in five patients and difficult splenic vein dissection in two patients. All patients were followed up 3 monthly in the first year and 6 monthly in the second year and yearly thereafter. During the follow-up visit, exocrine function was evaluated by history suggestive of steatorrhoea. The endocrine function was evaluated along with estimation of fasting blood sugar and Hb1Ac. A yearly ultrasound examination was also done in all the patients.

Operative technique {#sec2-1}
-------------------

### Patient and team setup {#sec3-1}

Patient is placed in supine with split leg position. The surgeon operates standing in between the legs. The camera assistant stands on the left side of the surgeon. The retracting assistant and scrub nurse stand on the right side of the surgeon.

### Port placement {#sec3-2}

Umbilical (10 mm) --- Camera.Left midclavicular (10 mm) --- Right hand working port.Right midclavicular (5 mm) --- Left hand working port.Subxiphoid (5 mm) --- Stomach retracting port.Left lumbar (5 mm) --- Colon retracting port.

After general inspection of the peritoneal cavity, the lesser sac is entered by dividing the gastrocolic omentum from distal antrum up to the fundus of stomach including the short gastric vessels, so as to expose the tail of pancreas. Adhesions between the posterior wall of stomach and pancreas are released completely.

Dissection of the inferior border of the pancreas and mobilisation of its posterior surface are performed by retracting the transverse colon downwards and dividing the anterior layer of the transverse mesocolon. This opens the areolar tissue at the back of the pancreas. Dissection is continued until the splenic vein is identified. The junction of the splenic vein and the superior mesenteric vein is identified by opening the fascial layer using scissors. Care is taken not to injure the splenic vein and splenic artery at the upper border of the pancreas. The splenic artery is dissected away from the pancreatic parenchyma and it is secured. The pancreas along with the tumour-containing segment is dissected from the splenic artery and vein, so as to have a 1 cm margin distally and proximally. Mobilisation of the body of the pancreas is done beyond the portal vein if necessary. At this juncture, a laparoscopic intraoperative ultrasound is used to determine the extent of tumour.

Pancreatic branches supplying the mobilised pancreas are divided. Endo GIA 60 mm stapler is used to divide the pancreas proximal to the tumour \[[Figure 1](#F1){ref-type="fig"}\]. A blue (45 mm/60 mm) cartridge or a golden (60 mm) cartridge can be used depending upon the pancreatic parenchymal volume. Distally the pancreas is divided using ultrasonic shears and the central portion with the tumour is removed \[[Figure 2](#F2){ref-type="fig"}\]. However, care is taken not to use ultrasonic shears in the area of presumed duct where scissors are used instead to cut the pancreatic parenchyma. The distal stump is mobilised for 2 cm. Distal pancreatic stump is anastomosed to Roux-en-Y limb of the jejunum intracorporeally. We use dunking as our standard anastomotic technique for soft undilated pancreatic ducts \[[Figure 3](#F3){ref-type="fig"}\]. However, in two patients, a duct to mucosa anastomotic technique was applied in view of firm pancreas with a dilated pancreatic duct. A drain is placed near the site of anastomosis.

![Proximal pancreatic division using Endo GIA stapler](JMAS-11-167-g001){#F1}

![Distal pancreatic division using ultrasonic shears](JMAS-11-167-g002){#F2}

![Completion of laparoscopic pancreaticojejunostomy](JMAS-11-167-g003){#F3}

RESULTS {#sec1-3}
=======

The results are tabulated in [Table 1](#T1){ref-type="table"}. There were no major postoperative complications except for grade B ISGPF (International Study Group of Pancreatic Fistula ) fistula in two patients. These patients were discharged with a drain. The drain was cut short and a bag applied over the drain site for convenience. Subsequently, the drains were removed on the 21^st^ and 28^th^ day, respectively, on follow-up. In addition two patients developed clinically insignificant ISGPF grade A fistula. All postoperative pancreatic fistulae were managed conservatively. The patients with grade B fistula also had a delayed gastric emptying. On histopathological examination, the margins were negative in all cases.

###### 

Intraoperative and postoperative data

![](JMAS-11-167-g004)

Follow-up {#sec2-2}
---------

The patients were followed up for a median duration of 44 months (range 12--60). On long-term follow-up, two patients developed diabetes mellitus; however, their C-peptide levels were normal. None of the patients developed any detectable exocrine deficiency or steatorrhoea. Two patients were lost to follow-up at 20 and 21 months of surgery. In rest of the patients, no recurrence was seen on follow-up.

DISCUSSION {#sec1-4}
==========

Classically, surgery for pancreatic tumours usually entails either pancreatoduodenectomy or distal pancreatectomy depending on the location of the lesion. Such extensive procedures are justified for malignant lesions in order to achieve an adequate oncological clearance. However, these conventional pancreatic resections performed for benign or borderline malignant lesions incur unnecessary resection of normal pancreatic tissue, placing the patient at risk of both immediate and long-term complications. Many clinical and experimental studies have been published about the relations between resected pancreatic volume and diabetic control. Yasugi *et al*. found that when 80% or more of the pancreas was removed, hyperglycaemia occurred immediately, and diabetes did not occur when less than 70% was removed.\[[@ref7]\] These concerns have brought central pancreatectomy into focus and it is increasingly being reported as a feasible procedure for small benign and borderline tumours of the body and pancreatic neck.\[[@ref8]\] Enucleation as a procedure for small lesions has very limited indications and the procedure has accompanying complications like pancreatic fistula and pseudocyst formation.\[[@ref9]\]

It was as late as 1984 that Dagradi and Serio removed a benign insulinoma by a central pancreatectomy, making it the first such resection for a pancreatic neoplasm.\[[@ref10]\] Later, this procedure was popularised by Serio and Iacono. Thus, the procedure was named as the Dagradi-Serio-Iacono operation (central pancreatectomy). Since then, many series of open central pancreatectomy have been reported. However, laparoscopic approach to central pancreatectomy is still a new one with very few cases of totally laparoscopic central pancreatectomy reported in literature.\[[@ref11]\] One of the reasons for limited reports on laparoscopic central pancreatectomy is the technical difficulty a surgeon faces in laparoscopic pancreatic surgery. The other important reason is a limited group of tumours of pancreas which form an indication for central pancreatectomy. The main factor for offering this type of procedure hinges on the ability to predict the pathological nature of the lesion preoperatively. In recent years, there has been a dramatic increase in the utilisation of various preoperative radiological investigations. Their application has proved to be successful in accurately identifying cystic and solid lesions of the pancreas,\[[@ref12]\] although at times, it is difficult to distinguish a benign cystic lesion from its malignant counterpart. In such a situation, addition of endoscopic ultrasonography, fine needle aspiration (FNA) and sometimes intraoperative frozen section may be helpful. Higher leak rates which are thought to be associated with central pancreatectomy may further push surgeons to opt for an alternate surgical approach.\[[@ref13][@ref14][@ref15]\] However, some authors believe that these high leak rates are a result of soft pancreatic parenchyma and two pancreatic stumps left after resection. Again, some authors have concluded that neither the approach nor the anastomotic technique appears to affect the occurrence of pancreatic fistula.\[[@ref16]\] Moreover, the majority of these leaks are clinically insignificant grade A fistulae, with grades B and C being comparable to extended resections.\[[@ref8]\] In our experience, we had 3 patients out of 14 (21.4%) with clinically significant postoperative pancreatic fistula.

The pancreatic reconstruction in laparoscopic cases may be a Roux-en-Y pancreaticojejunostomy or a pancreaticogastrostomy. Some authors believe that the leak rates are lower with pancreaticogastrostomy, citing better blood supply to the anastomosis and inactivation of pancreatic enzymes with gastric juice preventing erosion of the anastomosis as a possible reason.\[[@ref17][@ref18][@ref19][@ref21]\] Pancreaticogastrostomy is easier to fashion and takes less operative time, but is thought to delay oral feeding, which in turn can lead to a prolonged hospital stay. Pancreaticojejunostomy is done in a duct to mucosa fashion or dunking technique and is thought to have a better long-term outcome.\[[@ref22]\] Nevertheless, both the anastomotic techniques have been reported with almost equal frequency. While a nonrandomised trial favoured pancreaticogastrostomy as regards pancreatic leak rates when compared to pancreaticojejunostomy, a few studies and randomised trials failed to show any significant differences in this regard.\[[@ref23][@ref24]\] Central pancreatectomy has been reported to be associated with negligible mortality but with a high postoperative morbidity, and above all, consisting of pancreatic fistula.\[[@ref25]\] In our series, the pancreatic fistula was seen in 4 out of 14 patients (28.57%). However, these were ISGPF grade A and grade B in two and three patients, respectively, and were managed conservatively.

As far as the incidence of exocrine dysfunction is concerned, it is minimal in patients of central pancreatectomy.\[[@ref8][@ref26]\] In our series, there was no worsening of exocrine function of the pancreas, as evident by the absence of steatorrhoea on history.

There was no tumour recurrence in our series. It has been recommended that when in doubt, all patients being considered for central pancreatectomy should have a frozen section analysis of the lesion and resected margins. From a technical perspective, central pancreatectomy requires meticulous dissection and anastomotic technique and advanced laparoscopic skills. These skills, coupled with the rare circumstances in which the need for such resections arises, support the recommendation that this is an operation to be performed by surgeons with experience in pancreatic surgery.

CONCLUSION {#sec1-5}
==========

Laparoscopic central pancreatectomy is a feasible and safe procedure with excellent overall long-term outcomes as far as endocrine and exocrine functions are concerned. The minimally invasive approach ensures an adequate treatment in benign and low malignant potential tumours with proper preoperative selection of cases. However, standardisation of technique is essential to compare the overall data in multicentric trials.
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